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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 ot this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

3. Claims 1, 2, 3, 5, 7, 9, 11-17, 19, 20, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yuan (US 2002/0163028). 

Regarding claims 1, 2, 3, 5, 7,14-16, 19 Yuan discloses a method for 
semiconductor devices comprising loading an object (12) to deposit an oxide film 
(paragraph 0018) into a processing CVD chamber (figure 1), generating an activated 
gas by bubbling ozone in fluid containing at least hydrogen atoms (water) (paragraphs 
0038 and 0041), supplying the generated gas into the processing chamber and 
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processing the object to be processed, wherein the processing temperature in the step 
for processing the object to be processed in the range of room temperature to 200 °C 
and the temperature of the fluid containing hydrogen atoms is in the range of 80 to 
120°C. 

It is noted that Yuan does not expressly disclose the processing temperature in 
the step for processing the object to be processed is greater than the temperature of the 
fluid containing hydrogen atoms and unloading the object to be processed from the 
processing chamber after processing. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the process of Yuan 
to select a process temperature higher than 120 °C because Yuan discloses processes 
in the range from room temperature to 200 °C, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. One of ordinary skill in the art 
would have been motivated to use a process temperature higher than 120 °C when the 
deposition process requires such a temperature. One of ordinary skill in the art would 
have been motivated to unload the object to be processed from the processing chamber 
after processing in order to use the object outside the processing chamber. 

As to claim 9, Yuan's range of room temperature to 200 °C overlaps applicant's 
claimed range Of 100-500 °C. Overlapping ranges are held obvious. 

As to claims 12, 13, hydroxyl radicals must be generated in Yuan method as well 
since ozone is bubbled in a hydrogen containing liquid in the same manner as 
applicant's claimed process. 
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As to claim 17, Yuan discloses hydrogen peroxide is conventionally used for 
CVD oxide (page 1 , paragraph 0007). 

As to claim 20, Yuan suggests the chamber in figure 1 includes all the limitation 
of applicant's claim 20. 

Claim Rejections - 35 USC § 103 

4. Claims 4, 5, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kenji et al. (JP 04263086). 

5. the reference of Kenji discloses an etching method comprising the steps of: 
loading an object to be processed into a processing chamber, generating an activated 
gas by bubbling ozone in fluid containing HF, supplying the generated gas into the 
processing chamber and etching a film formed on the object to be processed (abstract). 

6. It is noted that Kenji is silent about the etched film being an oxide and unloading 
the object to be processed from the processing chamber after processing, however, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to expect the HF to etch at least the native silicon oxide because HF is 
conventionally used for etching silicon oxide, and unloading the wafer after processing 
is a routine procedure. 

Claim Rejections ■ 35 USC § 103 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kenny et 
al. (US 2002/0157686). 
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Kenny discloses "In a system for cleaning a workpiece or wafer, a boundary layer 
of heated liquid is formed on the workpiece surface. Ozone is provided around the 
workpiece. The ozone diffuses through the boundary layer and chemically reacts 
with contaminants on the workpiece surface. Preferably, the liquid includes water, and 
may also include a chemical" (abstract). FIG. 1 is a schematic block diagram of an 
apparatus for cleaning or processing a workpiece, such as a semiconductor wafer, with 
ozone injected or bubbled into the liquid (page 2, paragraph 0021). 

It is noted that Kenny does not expressly recite the steps of: loading an object to 
be processed into a processing chamber, processing the object to be processed in the 
processing chamber, unloading the object to be processed from the processing 
chamber after processing, generating an activated gas by bubbling ozone in fluid 
containing at least hydrogen atoms, supplying the generated gas into the processing 
chamber with the object to be processed unloaded to remove contamination substance 
in the processing chamber. However, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify the process of Kenny to process 
any workpiece including the contaminant substance in the processing chamber because 
Kenny suggests any surface can be cleaned citing "The apparatus and methods 
described here may be used to clean or process workpieces such as semiconductor 
wafers, as well as other workpieces such as flat panel displays, hard disk media, CD 
glass, memory media, etc." (paragraph 0035). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the process 
of Kenny to include cleaning contamination substance in the processing chamber when 
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the wafer in unloaded to clean at least the wafer support. One of ordinary skill in the art 
would have been motivated to clean the wafer support in order to remove contaminants 
carried into the chamber through the wafers backside. 

Claim Rejections - 35 USC § 103 

8. Claims 8, 10, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yuan (US 20020163028) as applied to claims 1 above, and further in view of Hwang et 
al. (US 6,423,648). 

It is noted Yuan is silent about the surface of the object to be processed is 
etched. 

Hwang teaches a gate oxide is formed by combining an oxidizing agent (e.g., 
N.sub.2 O, CO.sub.2) with an etching agent (e.g., H.sub.2) and adjusting the partial 
pressures to controllably grow a thin (.about.12 Angstroms) high quality oxide (14) 
(abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the process of Yuan to form oxide and etch at 
the same time because Hwang teaches a gate oxide is formed by combining an 
oxidizing agent with an etching agent (e.g., H.sub.2). One of ordinary skill in the art 
would have been motivated to use ozone as an oxidizing agent with hydrogen from the 
water in order to form an ultra-thin gate oxide which is desirable for fabrication of highly 
integrated MOSFET transistors as suggested by Hwang. 
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As to claim 10, Yuan range of room temperature to 200 °C overlaps applicant's 
claimed range Of 50-400 °C. Overlapping ranges are held obvious. 

Claim Rejections - 35 USC § 103 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yuan (US 
20020163028) as applied to claims 1 above, and further in view of Jiang et al. 
(2003/0087507). 

It is noted Yuan is silent about HCI 

Jiang discloses "Example reaction conditions for depositing silicon dioxide from 
silane or halogenated silicon include contacting the semiconductor die with the 
silane or halgoenated silcon in an environment that includes O.sub.2, N.sub.20 
or CO.sub.2 at a temperature of about 200.degree. C. to about 600.degree. C. 
for a time sufficient to deposit a silicon dioxide layer of at least 10 angstroms thick. 
Typical silicon halides include SiCl.sub.2, SiCl.sub.4, SiBr.sub.2 and SiBr.sub.4. In 
certain embodiments using silicon halides, an acid such as HCL or HBr mav be added 
to facilitate the oxidation reactions which result in the production of silicon dioxide (page 
2, paragraph 0028). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the process of Yuan by adding HCI because 
Jiang teaches such a additive. One of ordinary skill in the art would have been 
motivated to add HCI in order to facilitate the oxidation reaction as suggested by Jiang. 



Application/Control Number: 10/528,450 Page 8 

Art Unit: 1765 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mahmoud Dahimene whose telephone number is (571) 
272-2410. The examiner can normally be reached on week days from 8:00 AM. to 5:00 
PM.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 



system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




